The pharmacokinetics of caffeine in Nigerian children suffering from malaria and kwashiorkor.
Caffeine-containing beverages are generally consumed by Nigerians suffering from malaria and kwashiorkor in the belief that caffeine aids early recovery from these illnesses, which are common in the tropics. However, there are no studies on the influence of these diseases on the absorption and pharmacokinetics of caffeine in Africans. A single oral dose of caffeine was given to five healthy children and to five and seven children suffering from malaria and kwashiorkor, respectively. Caffeine and its dimethylxanthine metabolites were measured in plasma using high-performance liquid chromatography. The maximum plasma concentration (Cmax) of caffeine and the time of Cmax were similar (P > 0.05) in the three groups. However, the elimination half-life of caffeine was significantly longer in children with malaria (9.2 +/- 3.5 h) (P < 0.01) and kwashiorkor (13.1 +/- 7.9 h) (P < 0.05) than in the healthy controls (3.7 +/- 1.8 h). The total plasma oral clearance of caffeine of 4.4 +/- 1.9 ml/min/kg in healthy children was significantly higher (P < 0.01) than in those with kwashiorkor (2.0 +/- 0.9 ml/min/kg) and malaria (1.6 +/- 1.0 ml/min/ kg) (P < 0.05). Paraxanthine was the principal metabolite in all the three groups with Cmax significantly higher in healthy children (1.3 +/- 0.3 microg/ml) than in children with malaria (0.8 +/- 0.4 microg/ml) (P < 0.05) and kwashiorkor (0.3 +/- 0.1 microg/ml) (P < 0.0001). CYP1A2 activity, measured by the plasma ratios of paraxanthine: caffeine, was significantly lower in kwashiorkor and malaria. This study showed that the plasma kinetics of caffeine are significantly altered in malaria and kwashiorkor, and CYP1A2 activity was lower in these two disease groups.